As an inherent characteristic and pervasive market phenomenon of the tourism industry, seasonality plays an important role in tourist business survivability and sustainability. It is also a significant factor for rural households involved in tourism as they plan their livelihood strategies around it. In this study, household surveys were conducted in The Beautiful South, an area for rural tourism in Guangxi of Southern China. We analyzed the livelihood capital and strategy of different household types in response to seasonal fluctuations in tourism by applying a mixed method that integrated livelihood capital index (LCI) evaluation and data envelopment analysis. The results indicate that LCI of tourism income-oriented households ranks second among the four types of households, while the LCI of tourism-engaged households in peak season performed better than that of those not engaged. However, the number of households participating in tourism nearly halved during the off season, and they are mainly diverted to temporary labor work, which may be one of the reasons for the low livelihood capital efficiency of tourism households. The implications of the findings and empirical solutions to mitigate the negative seasonal impact are discussed.
Introduction
As a multifaceted activity, tourism positively impacts rural communities [1] . For underdeveloped rural areas rich in tourism resources, tourism is a source of economic development and employment opportunities [2, 3] . Changes in rural areas in light of economic needs and poverty alleviation have caused many rural households to incorporate tourism into their livelihood strategy [3] [4] [5] [6] .
Sustainable livelihood from tourism is a branch of sustainable livelihood research [7] . Livelihood is usually investigated at the household level [8] and can be defined as the combination of multiple assets and activities which contribute to the income of local residents [9] . Sustainable livelihood is characterized by safety from and resilience to stress as well as diversity of income sources [10] . The UK Department for International Development developed a Sustainable Livelihood Framework (SLF) that has been widely used as an analytical tool [11] [12] [13] . Based on the SLF, empirical studies on sustainable livelihood in the tourism sector, focusing on the impact of tourism on households' livelihoods, have increased [14] [15] [16] [17] [18] . Many case studies have shown that rural households can enhance livelihood sustainability by adopting a series of livelihood strategies and multiple livelihood activities [19, 20] . 
Data Source and Processing
To study the household livelihood characteristics of the core area in The Beautiful South, a field survey was performed from October to November of 2018. Semistructured interviews were initially conducted with Zhongliang village community managers and representatives of rural households to revise and improve the questionnaire. Subsequently, 24 well-trained senior undergraduate students majoring in tourism management were divided into 5 groups assigned to different areas, which conducted opportunity sampled interviews with the households from 4 to 6 November 2018. Under the guidance of village community managers, the respondents at home responded favorably to the survey request. Adults from indigenous and non-indigenous households were both included in our survey. Non-indigenous households in this study specifically refer to immigrants since 2006. To ensure that respondents had a good understanding of the research, the investigators explained the questionnaire in detail, and the interviews lasted between 35 and 50 min for each household. The research group distributed 150 questionnaires and collected 132 valid responses, representing a response rate of 88%. The content of the questionnaire included (1) basic information about the households, (2) the composition of households' livelihood capital (natural, physical, human, social, 
To study the household livelihood characteristics of the core area in The Beautiful South, a field survey was performed from October to November of 2018. Semistructured interviews were initially conducted with Zhongliang village community managers and representatives of rural households to revise and improve the questionnaire. Subsequently, 24 well-trained senior undergraduate students majoring in tourism management were divided into 5 groups assigned to different areas, which conducted opportunity sampled interviews with the households from 4 to 6 November 2018. Under the guidance of village community managers, the respondents at home responded favorably to the survey request. Adults from indigenous and non-indigenous households were both included in our survey. Non-indigenous households in this study specifically refer to immigrants since 2006. To ensure that respondents had a good understanding of the research, the investigators explained the questionnaire in detail, and the interviews lasted between 35 and 50 min for each household. The research group distributed 150 questionnaires and collected 132 valid responses, representing a response rate of 88%. The content of the questionnaire included (1) basic information about the households, (2) the composition of households' livelihood capital (natural, physical, human, social, and financial capital), (3) the basic livelihood strategies and annual income sources (farming, labor, microbusiness or leasing, tourism) of the surveyed households, and (4) seasonal adjustment of households' livelihood strategies.
Rural Household Categories
The literature on livelihood strategies divides households into several types according to different standards, e.g., pure-, part-time, and non-agricultural households according to agriculture-related Sustainability 2019, 11, 4833 4 of 14 livelihood strategies [35, 36] ; landless fisher, landless nonfisher, small landowner fisher, small landowner nonfisher, and large landowner nonfisher according to land ownership and fishery profiles in local communities [37] ; and farming, nonfarming, and mixed livelihood strategy according to the means of raising household income [38] . When seasonality is considered, rural households' livelihood strategies become more complex and flexible.
In this case study, all households chose a single livelihood strategy as the primary source of household income and other activities as auxiliary income sources, i.e., the households had one livelihood activity accounting for more than 50% of total household income. This study therefore employed the following criteria regarding livelihood activity: Households whose income from agriculture, labor, microbusiness, or tourism accounted for more than 50% of total annual household income were respectively defined as agricultural households (Type A), laboring households (Type B), microbusiness households (Type C), or tourism households (Type D). Type C households included grocery stores and rental houses, whereas Type D households included restaurants, family hotels, transportation services, local specialty stores, tourism-related services, and on-site souvenir vendors.
Livelihood Capital Index
This study established an evaluation system of a livelihood capital index (LCI) based on the SLF. The SLF measures livelihood capital in five dimensions: natural, physical, human, social, and financial capital [39] . Considering the location, natural environment, and cultural customs, among other factors, the LCI evaluation system was designed to evaluate households' livelihood capital ( Table 1 ). The weight values are calculated by the entropy method (see Section 2.5). Natural capital refers to the quantity and quality of farmland owned by households. The measured values indicate household members' ability to use farmland for agricultural production or self-sufficiency. Physical capital refers to various resources owned by households, including housing, means of production, and life supplies. Human capital includes the number, ability, and education of Sustainability 2019, 11, 4833 5 of 14 the rural household labor force. The measured value significantly impacts the degree of freedom of production labor and livelihood strategy choices that a family has. Social capital refers to the social communication ability of household members and the degree to which they can obtain help from social organizations, relatives, and friends. Financial capital is the principal thing that rural household members need to invest when they adopt multiple livelihood strategies. Based on the hypothesis that rural tourism operators reinvest most of their income in continuous development, we treated tourism operating income as a proxy for financial capital.
Entropy Method and LCI
To determine the weights of measurement indicators, we adopted the entropy method [40] to measure the weight of the above livelihood index. The concept of entropy, from thermodynamics, was introduced into information theory by Shannon [41] in 1948 and subsequently applied in natural and social sciences [42] . According to this concept, the quantity and quality of information obtained in decision making determine the accuracy and reliability of the decision. System entropy can reflect the amount of information provided to decision makers. Accordingly, the entropy method is useful for determining the weights of measurement indicators of local residents [43] .
Based on the sample data of 132 households obtained from the survey, the data of each indicator were standardized according to the following process. Since the quantified values acquired from the household survey differ in terms of dimension, magnitude, and range, we adopted the extremum method to standardize the data:
where x ij refers to the standardized value of x ij ; x ij represents the variable data of the jth indicator of the ith sample household; and x max and x min represent the maximum and minimum values of the sample variable, respectively. The weight value was calculated by the following formula of entropy method. The specific gravity p ij of the ith sample household under the jth indicator was calculated as follows:
The entropy e j of the jth indicator was calculated as follows:
The weight value of the jth indicator (w j ) was calculated as follows, and the results are shown in Table 1 :
The LCI was calculated as follows:
Efficiency Assessment of Livelihood Capital
To clarify whether the input of livelihood capital causes different outputs for households because of livelihood strategy diversification, we used DEA. In 1978, Charnes, Cooper, and Rhodes proposed an efficiency assessment model under the assumption of constant return to scale (CRS), which is known as the CCR model [44] . After six years, Banker, Charnes, and Cooper modified it under the assumption of variable returns to scale (VRS), which is known as the BCC model [45] . DEA, especially a basic model of CCR and BCC, is a widely applied method for assessing the relative efficiency of decision-making units (DMUs) using input and output data to establish a mathematical model [46] . The input vector (I j ) and output vector (O j ) of n DMU can be expressed as follows:
where m and q indicate the number of input and output indicators, respectively. Based on the output-oriented CCR and BCC model, the efficiency evaluation index ϕ of DMUs needed to meet the following requirements:
where λ presents the coefficient of linear combination; ν and µ present the optimal pair of values; k presents the currently measured DMU.
The technical efficiency (TE) of household livelihood capital was calculated through Equation (8). The assumption of VRS makes it possible to measure purely technical efficiency (PTE) through Equation (9), which is the measurement TE without scale efficiency (SE). As shown in Equation (10) This study used the households as DMUs, the five types of livelihood capital as input variables, and household income as output variable. In this research, the software MaxDEA 7.0 was applied to calculate the efficiency values of TE, PTE, and SE of 132 households. Meanwhile, the geometric average values were calculated according to the classification of household types.
Results

Household Livelihood Assets
The general LCI in The Beautiful South was 2.050. In terms of the types of livelihood capital, households in the study area generally had relatively high social and human capital (0.494 and 0.450, respectively) and low natural and physical capital (0.333 and 0.347, respectively) ( Figure 3 ). The value of natural capital is relatively lower than that in other case studies [47] [48] [49] , because the implementation Sustainability 2019, 11, 4833 7 of 14 of land transfer policies has reduced many residents' farmland. In addition, many non-indigenous households have migrated from other villages or cities in search of employment and integrated into the local community without owning agricultural land. Family-owned business households are a relatively common phenomenon in tourism development [50] and are present in various tourist destinations in China.
The general LCI in The Beautiful South was 2.050. In terms of the types of livelihood capital, households in the study area generally had relatively high social and human capital (0.494 and 0.450, respectively) and low natural and physical capital (0.333 and 0.347, respectively) ( Figure 3 ). The value of natural capital is relatively lower than that in other case studies [47] [48] [49] , because the implementation of land transfer policies has reduced many residents' farmland. In addition, many non-indigenous households have migrated from other villages or cities in search of employment and integrated into the local community without owning agricultural land. Family-owned business households are a relatively common phenomenon in tourism development [50] and are present in various tourist destinations in China. 
Livelihood Capital of Various Household Types
Based on the rural household categories above, the comparison between households showed that the livelihood capital stocks of microbusiness households (Type C) and tourism households (Type D) were generally higher than those for agricultural households (Type A) and laboring households (Type B) ( Table 2 ). 
Natural Capital
Households with the highest natural capital were those mainly engaged in agriculture and whose livelihood capital reached 0.523. Both the quantity and quality of farmland these households owned were higher than those of households with other primary livelihood strategies. It further shows that the abundance of natural capital is the main motivation for choosing traditional agriculture. Tourism households had the lowest natural capital, with some having lost their land due to land expropriation by the government or long-term lease by the private sector and others being landless immigrant households.
Physical Capital
Compared with the other household types, microbusiness and tourism households had higher material livelihood capital, reaching 0.408 and 0.395, respectively. These two household types were superior to the others in terms of housing quality, housing area, means of production, and life supplies. Residents mainly involved in agriculture ranked worst in all aspects of physical capital, suggesting that such livelihood strategies may have a negative impact on material wellbeing.
Human Capital
The human capital index of microbusiness and tourism households was relatively high, reaching 0.532 and 0.526, respectively. The concentration of better human capital resources in microbusinesses and tourism indicated people's judgment on the prospects of the industry. People in such fields have higher educational levels and better health. Agricultural households, accounting for the lowest proportion of the survey (3%), had the most age capital, indicating it is a livelihood option sustained by more adults. However, with the development of urbanization and people tending to work in cities [51] , agricultural households with a relative low income may face the challenge of livelihood transformation due to manpower shortage.
Social Capital
Households engaged in microbusiness had the highest social capital value (0.678), whereas agricultural households had the lowest (0.380). Regarding participation in community activities, tourism households showed the highest enthusiasm. In financial or physical tough situations, only agricultural households had difficulty in seeking help, whereas other household types could access support more readily. In addition, agricultural and tourism households both had more opportunities for vocational training in terms of agricultural skills or rural hotel and restaurant operation. Nevertheless, for agricultural households, the overall social capital is low due to the weakness of social networking status, the ability to participate in the community, and the access to support. This is consistent with the result of another empirical study in China that categorizes different types of farmers [52] .
Financial Capital
Agricultural households had the lowest annual income, had the most difficulty in obtaining loans, and ranked last among the household types in terms of financial capital. Tourism and laboring households had the highest financial capital (0.449 and 0.447, respectively). Laboring households, which accounted for more than 50% of the respondents, had the highest income level.
Livelihood Capital of Tourism Households
Influenced by seasonal fluctuation, many households engaged in multiple activities throughout the year to sustain their livelihoods. The 132 households that participated in this study were respectively divided into 74 and 58 households according to those who engaged or did not engage in tourism work during the peak season. The livelihood capital of households that engaged in tourism during the peak season was slightly higher than that of those who did not (Table 3 ). Among the five livelihood capital types, households not engaged in tourism had dominant natural capital, whereas the other types of capital were all lower than for households engaged in tourism. Therefore, engaging in tourism is a better livelihood strategy for residents who lack natural capital. 
Seasonality Impacts Tourism-Engaged Households
An examination of the impact of seasonal fluctuations on livelihood strategy diversification of households engaged in tourism revealed that the number of households engaged in tourism in peak season (74) was more than double that in the off season (34) ( Table 4 ). The 40 more households engaged in tourism during the peak season came from the following households: Tourism households (Type D) accounted for 57.5%, laboring households (Type B) for 30%, microbusiness households (Type C) for 7.5%, and agricultural households (Type A) for 5%. Therefore, households that periodically withdraw from tourism work because of seasonality were mainly from Type D and B households. Part-time labor and farming were the main means of overcoming the problem of decreased income sources and labor surplus in the off season. Of the 74 tourism-engaged households, 44 engaged in part-time laboring jobs and 13 in agriculture during the off season, which increased by 83.3% and 116.7%, respectively, from the peak season. These seasonal changes in work were almost in line with the results of other relevant research. In the cases of Denmark and Nigeria, some family business operators were struggling in the off-season, hoping to increase their income from other sources [23, 31] .
Seasonal fluctuations in tourism did not have an obvious impact on the main livelihood activities of Type A, B, and C households. In the different tourism seasons, these three household types were engaged in tourism in order to diversify their income sources. Households whose members had long been engaged in tourism, but whose main income was not from tourism, were mostly engaged in casual and relatively low-income service work.
Efficiency Assessment of Livelihood Capitals
As shown in Figure 4a , the livelihood capital efficiency mean values of laboring (Type B), microbusiness (Type C), and tourism (Type D) households were close and high, whereas those from agricultural households (Type A) were low. In the limited sample of households with agriculture as the primary source of income, family-based agricultural production was less efficient, which may be the reason for the growing number of households adopting alternative livelihood strategies. The inefficiency of agricultural households may be one of the manifestations of the income gap between urban and rural areas in China [53] . Microbusiness households (Type C) had the highest TE value (0.580) due to a high PTE score of 0.788. The TE value of laboring households (0.579) was similar to that mentioned above, but the main contribution was from an SE score of 0.783. In this study, tourism households had the third-highest TE score (0.509) and did not have obvious advantages in terms of PTE and SE.
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As shown in Figure 4a , the livelihood capital efficiency mean values of laboring (Type B), microbusiness (Type C), and tourism (Type D) households were close and high, whereas those from agricultural households (Type A) were low. In the limited sample of households with agriculture as the primary source of income, family-based agricultural production was less efficient, which may be the reason for the growing number of households adopting alternative livelihood strategies. The inefficiency of agricultural households may be one of the manifestations of the income gap between urban and rural areas in China [53] . Microbusiness households (Type C) had the highest TE value (0.580) due to a high PTE score of 0.788. The TE value of laboring households (0.579) was similar to that mentioned above, but the main contribution was from an SE score of 0.783. In this study, tourism households had the third-highest TE score (0.509) and did not have obvious advantages in terms of PTE and SE. According to Figure 4b , the mean TE values of households engaged in tourism during peak season was lower than those of those not engaged. If households chose not to engage in tourism during the peak season, meaning that they have a more stable source of livelihood, the seasonal fluctuations in tourism may be an important reason for the low efficiency of livelihood capital.
Discussion and Conclusions
Seasonality is an important but poorly understood issue in the tourism industry [54] . Many rural destinations are mainly concerned with the positive impact of tourism on livelihoods but may ignore the negative effects of seasonality on sustainable development. This study identified seasonality as an important factor influencing sustainable livelihoods from tourism. We used the SLF, built an LCI measurement system, and analyzed the characteristics of various household types. Moreover, via DEA and comparisons, the impact of seasonality on households' livelihood was clarified, which can provide a reference for the improvement of SLF in tourism.
The calculation and comparison of livelihood capital indicated that tourism fits well into the participating households' livelihood strategies, and tourism-engaged households had livelihood capital advantages, which resulted in livelihood diversification and sustainability. In fact, the sustainability of their livelihoods may be affected by more factors from the stakeholders of the destination [55] . In this case study, changes in external environment presented both challenges and opportunities for households' livelihoods. Large areas around villages designated as rural tourism development areas may result in agricultural land expropriated or rented. With the poverty alleviation policies encouraging tourism development, households need to spontaneously adjust According to Figure 4b , the mean TE values of households engaged in tourism during peak season was lower than those of those not engaged. If households chose not to engage in tourism during the peak season, meaning that they have a more stable source of livelihood, the seasonal fluctuations in tourism may be an important reason for the low efficiency of livelihood capital.
The calculation and comparison of livelihood capital indicated that tourism fits well into the participating households' livelihood strategies, and tourism-engaged households had livelihood capital advantages, which resulted in livelihood diversification and sustainability. In fact, the sustainability of their livelihoods may be affected by more factors from the stakeholders of the destination [55] . In this case study, changes in external environment presented both challenges and opportunities for households' livelihoods. Large areas around villages designated as rural tourism development areas may result in agricultural land expropriated or rented. With the poverty alleviation policies encouraging tourism development, households need to spontaneously adjust their family's livelihood behavior based on their livelihood capital conditions. In line with existing literature, the emergence of tourism in the study region has provided households with opportunities to diversify their livelihood strategies and improve their lives, thus promoting livelihood sustainability [56] .
This study applied DEA to analyze livelihood capital efficiency based on different household types and involvement in tourism during peak season and revealed the weaknesses and diseconomy of rural tourism in the study area. Because of seasonality, only about half of the tourism households are able to maintain year-round operations. This may be the main reason for the low efficiency values of these households. The interviews indicated the following coping strategies for households to maintain their businesses during the off season: First, most businesses are direct investments and operations of agritainment (blend of agriculture + entertainment), which are more stable than casual work in tourism. Second, rural tourism facilities with distinctive decoration and service features enjoyed a relatively stable patronage. Third, such tourism operators used social media to connect with regular customers and strove for repeated sales by providing off-season discounts.
Seasonality may be used as a guide for assessing the development level of tourism in rural areas. The fact that tourism has become a year-round source of income for household members indicates that a relatively stable flow of local tourism has been able to support the industrialization of tourism. Decreased loss of income during the off season and increased profit during the peak season may be signs that the tourism industry is sufficiently developed. Under these circumstances, tourism operators are able to maintain their businesses or jobs throughout the year. In rural areas with underdeveloped tourism, tourism is merely another livelihood option incorporated into existing livelihoods, i.e., not a replacement [39] .
This exploratory study aimed to provide a new perspective from which to address the sustainable livelihoods of rural tourism households. To clarify the impact of seasonality on the livelihood of rural households, future work should expand the scope of the survey, increase the sample size, and investigate seasonal changes in the livelihoods of households in different types of rural tourism destinations. In addition, an indicator system can be used to compare regions and time series. To improve the economic efficiency of households' participation in rural tourism, future research should extensively study and discuss the management experience and livelihood strategies of different households in dealing with seasonality.
